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1 

i>f^^i^<Dmi^(Dm^mmf^mti,zm-r^i^i$:mm7'- 

mm^mi^t^mmizm-r^mmt^m^^r. ma^^t^m 

umm 3 ] mm^m'^i^mmizmr^mmi-s.\i'y h 

^m2izmm(D^i^mimmmm-jsmo 
C8S*:^4] m^yu-At^i,tsi^«km7'-^<=i'izii 
i^^^i^o:>mmo:>m^mff]rj:^iti,zm-r^mf^mmy'- 

mm»m<^t^mmzM-r^iSiMmm<^R^m^^. tm 
tr£^mi^mmizM-r^i5.i&imm(oR^.^^(o^m/^^ 

mm^m/i^^-$'ii^zf^m^»ml^^mm^zMr^m. 
i^mm<Dixm}^{zm-t^mm^m^^Tmmmwmmxy' 
- 3' * tea^-r s ^f^mi^mmnm-mi. 
umms] m^yu-Af}^i>t£^9kmy'-i^<pizid 
»^mi^<Dmm.<nm^mmr£^itiz^-r^!^t^mm^- 

mm^f^Mi^miMizM-r^mmm(D^xm,'^.A^ e. . tm 
Ly:i.^^i^mmzM-t^i5.i&.mm(Di^»A^<D^m/-^y 

umfRmm^i^mwzM-r^j5i{^mm<Di^m,^jzm-r^ 
mm^m^^xm«imwmmxy''-f'^se.m-r^mi^migi. 50 



2 

^m>^m 1 nmmi^m 5 (D\,^-rnA-^~miztm(D^i*^m 

m^w^-r^mwiLrcm^y u-Aoo-^'^mizam-r 
^yu-A(Dmmi^(Dmm^mmr^^^>s:!^wit-r 

[$mm9] mm-r^m^yu-L,(D'piki,ziim-r^ 
y \^-Ai,zidi,f^m$i'^i^(Dmm^msEm^m^i^mmt 
m^mMi^mm^htizvx. m'^^izam-r^y 

\^-A(Dnt!mzmmir^y\y-i^izidt/1-^mtit'im^ti 

smm/'^'y ^-^ izm-^'f^^x^i^-^n^ir-m^i^mmt 

tcL^^m^±^^mmizm-t^m^-r^m^yu-L. 
tc^*LT, mimm^nmm\znz>^t^wmt-r^m 
Mm 1 nmimm 5m^-rni)^-miz$im<D!^^mmm 

z.com^Hzji-oxmirirzmsimmis.<D^-^^'ii^iLL 
xmtE^w^y?^-:$'^±i^-r^z:t^!i^wit-r^mm 

TIEK!i-r^Ci$!|#®i:-r-5i»3}^JB171;SW*^l 0© 
^-AtC:telt-5!a*^M^*^ e)M»:7 ^-AtC*5ltS<a<*: 
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3 

fc 75^S *iJ^-r ^ i* ® B*ft If iSJ!Lffl;!j-ffiT afe o T . 

[-g»*:^ 1 4 ] BUsBi^^^^^S^'Jg^^n/t tW^^nfc:^ 
^tCtt. H(rtBtl^*:{C^ig#tt6nTli^liliitSlg&M^ 

-Jim. 

tsif^mi^ffi^moymmmmtamitizm-r^'^t^m^y' 

wim^m/'^y ii^zsmsmmmi^mm'izm-r^m 

imMmi 6} mwcyv—AA-^'btj.^^mT'-^'piz 
in^^<^w<Dmtmmj^Mmtsi^it\zm-r^mi^^m.^ 



4 

T. 

e BUIB'^^/I ^ ^ - rJ' S ^#t- ^ t . 

BiIIB^mA°^><-^S:ffll^T. BulBm^ODia^*, WIB 

10 c(Dm^mi,z^oi!^ist)ibnfziiLmy]^, mm^mmwmm 
(Dff^mifZW^.-t^A^m^^m^, p^mizw^.-r^tmm 

^nrcm^izmBmm^m^^ntcA-^m'^'S:-4m-t^m 

[0 0 0 1] 

mzm-t-^mm^mm-t^rctb(Dmi^m^mm$m-jj 
ti<*MfcjcW$B4^SB< mmzf^m'p(D^mzM-r^f\\ 

St j^'-ecD rc «?) (0 iis^^ffi^iiaa:'^ ffi (c M f -5 . 

[0 0 0 2] 

^^tlTV^So C®MPEG-4«::f ^''v'x^ ha— ^ 
30 [0 0 0 3] LA-^l.. hn-T'-f >i^T- 

iiMm^x:/)^'D'ri^7.^^-^hr3tcmi^mm^=i 

fzi^^m^iZi-i. :t-A"-X-^->^?Ta&OCod e c Icjffl, 

fflBt r^g*^";^^*^ ^ti^^o mmt)^$> r> rz, 

[0 0 0 4] 

40 -4»C o d e c ^fflt^Si. ^'£>^fj:1flS^3-T'^ 

[0 0 0 5] :$.^mit±'^Ltcmmizpm-r^<u^ti 

ti5^-:5'STtB5RT^S.O-€-Wf1SfiK^-€-05'— rJ'CDSti 
fc^B (C-r ^ tl#:^t4E1f fStBa!:(j7iRrJ^#l#:Ml|!c«ffi^ 

[0 0 0 6] n.— t)-*fcJ:S5!ltft7^-3' 

50 <^(Dmi^<om^<nm^^^Bi,zT^mp^mi^mm^^^-^ 
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[0 0 0 7] 

[0 0 0 8] *fg0Jtt. fftft^-^ + tCiDtt-SfiSWi^ 

^!^i^<Dmmzm-r^mm^tm-r^z:t=&nmt-r 

•5. 

[0 0 0 9] Sfe. *5^Bj{i, l!*ftT'-:5"4'{Cfett^ffi 

\^m^-^'pi,zi5^f^M»tf£^^i^(Dmm^. m^<D 
&^(cotiT. m^wtv ^-^^yv-L,(Dmn\z^ 

[00 10] jlT-SL<tt, Bffie^^A°^^-:$'^^C* 

[0011] $T-SU<«. Ht[BB#fiS!|^^*:M«t$:. t'-y h 
•^y^xnmt^^o\Z\.Xi,^^K 
[0 0 1 2] Jf*b<«. B9fa#B8ti*t:M«tS:. Ktl^t^ 

mm\zn-t^iS.i>m^<DvmM,x^m-t^^o \z lt t 

[0 0 13] $?Sb<«, M8Bififla0J^«. 

[0 0 14] <ir-sL<tt, wfBjfiMEij^waiSfcf&i; 
[0 0 15] r/-*b<tt. rtfrfejfiffi<0j^ro<m^«-T'«6 

[0 0 16] rrst<«. migB^^/'^5p<-^S-*J6-5 

[0 0 17] jy-SKtt. B9IB#BSft^tgiSS<i:LT, fltf 
A IC :fe 1 1 S 4> ra 7 W - A « 3 ^ ^ t fd: S #1 fls: <D ® « ^ 
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[0 0 18] »*L<«. fe-5)7l/-A(C*5ttSWBE^^ 

tl^l£MJ«c*fe<i:{cL.r. Wi.^^7V-h.\Z^mt^7V 
- A (C *5 -5 mf |B>c^ ^ t ;^d: ^ !^#: O^JsK {C o t. i T CD IB 

(Cti, fr;t;^£7 k-A{C*!lt^B^BB»^<i:;^=i:^?^#:CD^ 

[0 0 19] rr-$L<«. iiiw-r-g>it^7k-Ac7)>i:>i)ti 

T, K**{cffiS-r^:7U'-A®fltr^(c:ili^t- ■5:7^- 
A {c 43 It s mff B*l ^ i ;i ^ MiiE o i T ro mftB'^ 

[0 0 2 0] iT-Sb<tt. «lfetii5:S!i3{*:®M*[KS;. IS 
fCCD^a*ilc('^fiJb< ^iro^j-fi](cJ;oT#^.nfcmrtBttl5: 

tBi^-r -5 J: o tc b T t) J; l- i „ 

[0 0 2 1] rr-s b < tt. mriB«#:(cM}g#tte>tiTi.^ 
■s ^jiittffi * ;t tii^Maif iS'v w T ^ -fe X ^^-r If 

^B^f^f-B-TIBiiE-r^ J; bTfe J;t,i„ 
30 [0 0 2 2] Sfc. *^BJ«. l!*#5^-:$'$fc<h(CbT 
±tB b fc!^#:MfeJSW#IBK!!;(7 (c J; 0 IBjzE $ n/t 1 S Ac 

[0 0 2 3] Sfc. il«t-r-5l*lgC<^7U-A 
fj: -5 ^ ^ b T V i -S iB® *3 t,i Tit^^ro 

-Jj'fkX^riX. f!*ftx— 3'*^7KbTl/i^iI]H!l*3^^T 

^^^s^-r^tfe/t^^-iS'wifffi^^^b, H^tB^^A 

#:MfeJc*^*l?ffi-r^7l^-A{C*5tj--5f4SlC3^a^jtb. 
©i^^mtc cfc 0 ?.nfcf4M*^> BufB#B8!il#:MfeJc® 

[0 0 2 4] rr-$ b < mriB#{i!^i*MfeJc*^{-^^.^§:-c 

50 :^(cilMbfe^{C. mrlBjie^^(Cj;i9*i*^nfc{4S 
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[0 0 2 5] $f$L-<t±. mtmrnim^^ntctm^ 

^B*MS^-r ^ J: 3 tc LT J; 
[0 0 2 6] :^mJi\t. f^m'T-^'Pizm-f^ti 

mm5'-^'p':zio»^nMtf£^!^i^(omm.^. m^(D 
^ - feci; ^'Hu83#Hgti#:Mi^ H-r ^m^s ti*c3^ ^ 

[0 0 2 7] eli«fc7'-^''1^tC*5ltSffi 

f^my'-^f^iz^i'-f^Mmtti^'^i^nmmt:. 

m^/^^y^-^ mm0mmi^mmizm-r?>mmL'S: 
ffltiT. mmM^ttji^!^i*i<Dmwzm-r^mm^mv^ 

[0 0 2 8] 2^^Hj(i. mm-r^yu-A^-^^tji 

Am^^nrzm> mmin'T-^<Dy\y-K'¥\z^^.-t^ 
mwoimmz%ii^<t^. ^m<^wmmz^-t^mmL^^ 

[0 0 2 9] tm. *Am\z%^:^mMt.-j5mz%^%m 

[0 0 3 0] S7t. SS$fc«;^-ffiC#^2^^B;5«. a 
> tf a. - 37 (c ^ M Hjl (c ffl a -r -5 ^ « s ^ ff $ -a- s ;t 4?) 

-r-5. 50 
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[0 0 3 1] «»J^«. ilj^Sfc«»fii^{C7 

mwm.i^(r>^is.t^Kmzii\,^x. {>t£< thnt-zxD 

-ii'^mm-r^yu-M.mizm^x. ^m/-^y^-^(^ 

'^mi^x^pt^i^^^mmxmm^noo ca^-j^m^z^-D 
X. m'^rsmm^m-Dfzmt^mmt. m^it. mm.mw 

M(r)yu-K(DmPfmm.(Dmm.^'mv)\^-rtztb\z\t. a 

[0 0 3 2] Z.<D^o\Z, *5gM{c:a;n«. 

- » g * J !|^ #: © ^ « CD 4> S n T V » -5 75'' * n T I ^ 

i^^^tti£^m$!,liZ^^:iii-A^X^. ^^-i^Xf^A^iS 
ta-r S v-X 7=- Afj <t'0 7 U -ir- -> 3 XCfiJffl T# -5. 
[0 0 3 3] 

[mm(D-mm(Dmm] m\s^mmi^x:^mjnz^ 
iz\^mmmmm-^mRzfmm!&mmm(ommmm^m.m 
[0 0 3 4] mi nmmm 

;7!c^g©P;;)o0iJ^S^t-o 111 1 (C^^n-S)=fc3tC, 

®si54. ^»A^><-^S(±iai5 6. Miriams, 

« (Sftiii*) y'-f'^m^iityu-AmiiLxmm-^it. 
:i—^(nmmx-)]m^^n¥!\i(^ifyy^i3)v=L-^'i 

>5'7x-X (GUI) ;iifflt»^*a5 (EUTtt^lHSb 



(6) 
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[0 0 3 5] (^■:fi^3Li7 h) mmt, B^m^\zi3 

!», mm> it. ill. Mfiiz 
[0 0 3 6] 8*fil5'-3'ffi11iSR2«, Vkm.^-9-ffim'& 

iBissKfifflicDiaagBtii— y-r htc*^'£-Mif=£<. -< 
[0 0 3 7] ^^mi$.!&m^4it, mmttji^yi^-A 
[0 0 3 8] ^ia/^^;<-^ffaiHi5 6«, mm/^i^mm 
[0 0 3 9] MSfcjfimsn. ^i^mm<Dmm/'^^^- 20 

[0 0 4 0] ^i¥mmy'-:S'$mmi o«. ^m/^y^ 

[0 0 4 1 ] U^. '^nmMmcr:\t. #0^ti^^M«coM 
[0 0 4 2] *i^7='-^IS1iS8 2 

[0 0 4 3] ^fc. *1^#:®«1f fg^iSKa«. It*« 

[0 0 4 4] HI 2 {c, *^ffiff^ai<^tl^*:«s^«^tffi*i^fei£ 

[0 0 4 5] ^-r. XT"^y T'S 1 0 1 Tii, B*#*c^^ 
^;^c. A::'J$n/tttll5^S n a k e s 

n^mmm^^'f)v m?L\tM. Ka s s, a. wi 

tkin and D. T e r z o p o u 1 s TS 
nakes: Active contour mod so 
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elsj. Proceedings of the 1 
St International Conferen 
ce on Computer Vision, p 
p. 2 5 9-2 6 8, 1 9 8 7^<&#.?a) ^fflV^fe^ 

[0 0 4 6] z:(DmW^^^%o:>o'^. {>U<th-^^. 
^r^2m<D\iy h^y-^^il^f&L. $^mvx:}^<-jjm^i 

[0 0 4 7] ^rz. mmmi^mm,(D^-^ri^yu-A 

mmyu-At{yX^m\^x^<o 
[0 0 4 8] 'Aiz. ys9'y':fs i o 2X\t. ^mAmm 
m^^!&mMmtt^^x\^^^i^<DyU'-/^\z:^if^^ 

[0 0 4 9] :z<Dmmit. mA.{t. MMmi^mm^<Dyi- 

y'^y^^ :^)Vyn—WlhMmt^y''^-( tf)iyu—f)^ib(D 
mW^^ ^-^W-mmMto:^ 2^(Dmm<^m^'^t:>^iz 

^Dmm-r^zt:^^x^^o Mm^i^^mimo^^y'^y'^ 
i:3)iya—wmmm\t. ^myu—Af)^^myu—A\z 

tm-xo:^^^mm\H(D^mm (hL<n^mm'f}^^ts:^ 

mx$>^o 

[0 0 5 0] mSlZ. ^y\y-A\Z:^\^^Xmi$^mm^(D 
[0 0 5 1 ] 03 tC43l/^T. 2Ol\t0myU—A. 2 

0 2Jit^myi^—A<D:k<Dyu—A. ^LT2 0 3ti:7 

U—A2 0 2(D:k(DyU—A^^LXl^^o 2 OA, 2 
0 5, 2 0 ^\%^tl^tlOy\y-I:,\Z^n^^W(Dm^ 
X^^o 2 0 7Ji>'l/-A2 0 1;^>^>^W-A2 0 2^ 
(D^i^mM<D:t':fy^4 t})Vyu-X$>^. ^fc. 208 
t^:7l^-A2 0 l'^^ibyU-A2 0 3^(Z)^^^^feJcC0^ 

[0 0 5 2] ::(D^vlz:t'^y^4 t})]/yu-^J^^i>^-JJ 
m•^. mmmv^mm, h&Mo)yv-L.\z^\ir^ mw^mm 
^mim^^^'tt^z,t'f)'^x^^rzii>. nMyi^-AO)^ 

m^^fmi^TzK^r^mm^^m^x^^. 
[0 0 5 3] mscDrnx^-^^myi^—i^^^^iMyiy—A 
\zMfX(omwmmp^<D^mm {hv<\t^mmf)^i^r<ii 

t) D IZ. -'^m(Dy U-Ut^^'m.y l/-AfC;0HtTc^#3 
(D-ffr-c ti)Vyu-^ilt^^^o\z\^X^Sk\^^o EI4 

\z. z.cDm'bcD^tnmowmti^^o 



(7) 
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[0 0 5 4] g|4fC:fet.iT. 3 0 1 ti#flS:7 k-A, 3 

l^-A3 0 2(D:>^(;)7U~A^^LTl^i^o 3 0 4, 3 
0 5, 3 0 6«^n-?tl(7):7l/-A{'*5tt^4^^t:<^M:^ 

T^^o 3 0 7t5:7U~A3 0 17:)^^>'1^-A 3 0 2-. 

o:)mtm^(D:t:/T-4 io)iya-T$>^o ^fc. 3 0 8 

tiy^~A3 0 2;!&^6:7i/~A3 0 3 ^<D^i^mi^(D:t 

[0 0 5 5] zcD^otSi^'fy^-c ti)iya-<DWti\-Jjlix 

{iMyu-A(Dmi^m^<DWih^mmizf^^o ms 
u-Mmt^mm-^nT^Ki j. l. Bar 

ron, D. J. Fleet and S. S. Be 
auchemin^^ rperformance of 
Opt ical FlowTechniquesj . 
International Journal of 20 
Computer Vision, vol. 12. 
no. 1, pp. 4 3- 7 7, 1 9 9 4^S:# 
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[0 0 5 7] ^tz. mmmi^mim<D^WL}^.^m^mR 
l: z.n^mm}S.^^^L-tr^y^uy^^T'>y'^u-h 

)V^^y^T'-( ti)vyx2—(Di\f:>^\zm^^x^A^^o 
[0 0 5 8] ^i^fc, ^^-fv-^ ti)Vyu-i)^i^^W^y>^ 

[0 0 5 9] if'Mmmmx\t.. n^y^-^W^t^KD^^f 

^-^IS;?0^*2(D^^;l/tUT. ripfTi^lj!j^x;uj . a* 

VT^Wl'^^)V(DW,'^'^'f)V\ {<rCTtS4-p a r am 
e t e r^^^^'fJVtnS) . ny :^-i^WLifi^(r>=E^ 
)Vt:\^X. ra f f i n e^^=E'f)V] , ny:/s-^Wi 

2(D^'r)VLVX. Tp a r a b o 1 i cm.^=e 

[0 0 6 0] zn^CD^^y'JV^WL^X^l.tzmm^ 
(1) (7) X^^o 

[0 0 6 1] 

[iSi] 



(8) 



0 0 1-1119 9 6 
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y" = aoy 
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(1) 



{X' = X COS ao - y ain aq 
Y' = X ain a© + y cos ao 



(2) 



{X' = X + ao 
y = y + ai 



(3) 



X* = aQX + a^y + B2 
y' = aix - aoy + 33 



W 



x' = aQX + a^y + ^2 
= a3X + a4y + as 



(5) 



_ apx aiy + a2 
a3X + a4y + 1 

yt= + asy + ay 
a3X + a4Y + 1 



<6) 



X' = aQX^ + aixy + a2Y^ 
[y = agx^ + avxy + agy^ 



+ a3X + a4y + 35 



<7) 



[0 0 6 2] iciC ( 1 ) ^m;k*i/J^^T-*;^. I 
tidlte^T-'jk ISiC (3) tiW^iS^^Vl/. 

(4) 4 — parameter 

(5) fla f f i n e^m^7=-VK (6) 



a9X + 

SCjC (2) 30 

^^T-Vl/. (7) tiparabol ic ^J^^t'^'I- 

y) , tmm^mmz:^n^^f^mijiBj^.(Dmm^ 

a 0- a 1 iCD/\' ^ ^ - ^ ^ffi l^T^^T^^ Cl ^{E^ 

[0 0 6 3] ^m/^^ :^-^(DWmiZ}t^. 
DT^^^tirc (x, y) (x' , y' ) tCDWi^'^to 

[0 0 6 4] 'MZs X'ry':fS 1 0 3Tt^. ffmUfc^^ 



aioy + ail 

[0 0 6 5] rut)^. ^^mrmMiz^i^-f^nm<Dm 

W^y^-i^a\ (O^i^n-l) n=l 

2) 

ai=fi (t) (fi (t) mmt(Dmm 

^mm^m^^^^o ^tc. fi (t) xt^^ 
[0 0 6 6] msiz. :t:/T'^*;u:7o-^^^Sffi$n 

^mmmm. 40 2{t:t':fy^^t3)\^ya-f)^i^wm^n 
rza\<Dm. 4 0 3\^a\^mm'r^m^a\=f \ (t) 

[0 0 6 7] c<D^^\zmmz^r)mm-r^^vyh 

P^chUT2:;f^J[^T(^^:]SS:^fflt/^^(h-r 
^t. ca:)mmit3-::^<DmmzJ:DmiMr^ct^^'X:^ 

(D\Z 3 -DCDn^X^+^lZtSi^o 



(9) 
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[0 0 6 81 /i7^-^*aJ@-rsg|^*#^jS;^x:7' 
EPBl(c*3ltSairofai f i (t) izJ;:iOWlii^ni>mt 

[0 0 6 9] :i<DiB:MmWi^^i!t>^mmi-i. mA. 

mmmi^mmzm-t^^y u-AifZidn^/-^^ 
i^mtim'on^mizno m70ii%vv—h.(n)n=7:^- 

9mm^ti^mz^5.i&,^frohh%\ZT&.'&mm.-^^ 
vb. IBil (ciR S -5 ck ■S (cifiiKIErBl ^ji 

[0 0 7 0] ^(DT.'rylfS 1 0 3 CDMIl^)lfCC)V:>T 
[0 0 7 1 ] XT^-ytT'S 1 0 4T«. #fl8!^#:M 

[0 0 7 2] *S^Sgjgli«, ^M(Dyu-A\zisi-f^^ 

mmy u-Aiziiii-^mmMi^mmt. # 

mmzmx^-^^miKtm6tiu^^\ :z<D^oum-^iz 
a, ^mmt^mm^m<Dyu-L,iziof,f^mi^mmz^ 

^mmmmxii-i., X^^^^ys l 0 4{;:t. •€-ro<i;e>;fa:^ 
[0 0 7 3] ;icr)fiJ5Etc(i. ^JAtf< 

^tir\,^^i.t\,m=^±m?>A^iio*^i,zjziomm-t^-j3 
\t. mNimwcai=fi (t) *^e^mbfeM?&fflv^^. 

[0 0 7 4] 'AlZ. X^y-fS 1 0 STtS. 5fe(DX7^>y 

ffltt. s*fi?ifc«x7^<y:7's 1 0 i(Dmmtmmx& 

•r/j:*^*.. m^.7.7-y:^S 1 0 2(D^^A°5^-^ 
-AibT^Sb. #^!^fls:««E*«S-r?)2tt(;)t*>y 

i3i^^!^»mm'^^mmi^mmtLxm^vxii< . 

[0 0 7 5] 'AiZ, T^T-yZfS 1 0 QXit. lUt^'f ©ft 
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y-:fSlQ 4Sfct4X7^u/yS 1 0 5 ^ T©5!ia75^% X 

5^«;;:/s 1 0 Qx^T tm'^^n^'^xyV'-i^mzu 

[0 0 7 6] ^LT. X7^-y:/S 1 0 7(C*5^iT, 

[0 0 7 7] E6(C. *^JSJ^^(C43tt-5 1 -:3©ft#:nfi 

4^ \z%-^^mww^^-9m^-&y^--^vV(j:>-'m-^ 

[0 0 7 8] EI 6 tC*5t/^T, 5 0 1 m'^ I DT. t) 

mz{'\^-^ntzm^m-Mcn>m'hmu m7L\t, ^^^tc 

[0 0 7 9] 5 0 3 ii^XS 5 0 4 (i. ^tl-^tl. 

m'^^Mfi[<n9tmmm^^xs^mMnx$)^. ;ine>« 
<DVi.t>K)\zmw-m.imtE^^<r>^^ m^^L'<\tyv 

-A#-^©M5^fi) ^fflVi^CtfeT^So 5 0 5ti, 

<^w^mm.mm.x^^. mw-m.md.'m.mms o sa. 

30 [0 0 8 0] &^©tf#:SSli)ctBKfi1t«©ft^^li5l*3§«> 
SOifOS 0 6~5 1 OlC^^n^, 5 0 6*5ckJ/5 0 

mm%\x$)^. :ztl<b\■mn^\^<\tyv-h.m^\z^ 
m.^^^^z.iiwx^^> 5 0 8tt. ^jg^:7^;nDT 

Cintt. W:,izt^fb=e^)l, a f f i n e^^'^'f 
)V, p a r a b o 1 i c'&^'^^)VtiE<Do% E<D=^'f 

)V^m^^x^PfW^^tm.vtzt^^<^-^-t^it'sbo:) I D 

T*-5>o 5 1 1 ig^J^^T. ^la^TT^;!/©]®;;^]^^ 

-lo ^m\^o:>E:i\zt^i}^^^'^-t^h<DX$3^. H.^JlS 

So 5 0 9«. ^wMwm.i$.mnx$><o, ^mMwm.m 
^^^■t^r^ii>(r)mmx$)Z>. ^w-m\z\,t, ^myu- 

SST«x-37-y--f X75^":'c^i/i;tfe, ffiffiUT«i?-r-5 

50 ^si/'^^^-^'ifffitt, ^ife^TT^;!' (a!8i^r7';n D) 



(10) 



2 0 0 1 -1 1 1 9 9 6 



17 

[0 0 8 1 ] j&!,±wMiS(c<kD. ^m'^<nm'^mmiz^ 
[0 0 8 2] tato, *^)!fSfl^^T«, »myu-A^m 

[0 0 8 3] 'Aiz:$imM(Dmo:)mmMm^mm-r^. 

^■^^i^\i.xmmrmm\t.%mt^. 
[0 0 8 4] w.2%mmm 

m2<D^mmm-i.m:^mz\t.m i <ommmmtmmx& 

[0 0 8 5] :^mmmm(Dmf^mmmm±fS.&m<Dmis. 
mi^mi(ommmm mi) tmmxs>^. 
[0 0 8 6] 0 7tc, i^^mmwi(Dmii^m^mm^is.m 

[0 0 8 7] Tsj-'j-fs 2 0 ^^mv^mmm 

(D^^Gu i^^LXK-jj-r^c mfmyu-A%:mm 

[0 0 8 8] Xv^-y y^S 2 0 2«. ^#:MftJc75^'#TS.-r-S 
-5, CCO:i:i^«)/j:^a;t LXit. Snakes ^fiJfflT 
[0 0 8 9] XT^-yT'S 2 0 3«, H 2 CDXT^-y T'S 1 

u-A(Dmwm^ mmi^i^mm) ^(D^mn^y^-^ 
^wth-r^mmxi)^. commit, I2i2tc*3tt^x7^ 

■;/7°S 1 0 2C7)J;^>(C. :t P-<&5Rje)^M 
ffli. :f:f'r^tl)Vyu-fi-^ibmkn'y:^-'5'^m'&-t 

mnwAizmmm<ya'yi7^Sd.mL. ^-/n-y^^ri 

[0 0 9 0] X-r-y :/S 2 0 4~S 2 0 8«Ma«^l 
0^5fiJKIi-Cltt9!$nTUi^X7^>>:::^S 1 0 3~S 1 0 

7 <r>^mtmm.x$>^. 50 
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[0 0 9 11 :i^mmii&m\zian^m^m.^7'-9<r>um 
yit--^vh(r)-m\t.^i<o'^mmm (lae) tnmx 
$>^, 

[0 0 9 2] msmmmm 

w, 1 a^wm 2 ro^)ssfl^siTii> f -7 h ^ >y -fx^i^m 

teJc &S b . #Bg!^^Mtei e. 5!iil^-t i ;^=c o T t i S 7 P 

tmhti-Dx^^^y \^-Ao:>^i^mm mmmi^mm) 
[0 0 9 3] 1218 (c. ^mmw^m\z%^mw-WixmmL«E 

[0 0 9 4] @}gjfi(HaJ5tt. #l^t:MJ®Srj£<K0Jg-pjtt 
[0 0 9 5] ^tSlz-^^^-^SCaiJfSeH, 

my v-A<D^m<^{^mm<Di&mmm<Dn,^^^ 1 1 tc 

[0 0 9 6] MfCiaiHai58«> !^ft:MJ®c7)jfffl5(0Jg®f^ 

[0 0 9 7] ^f^w-mm.mm'km^m.^. it 

[0 0 9 8] H 9 (C, *||iSJg|i«)t)(*:M*l!c««*fi£g 
[0 0 9 9] Xt^-^/T'S 3 0 1«, 0 2 (r*3tt-57.T->y 

:/sioi. *-5i.i«E17{c*3tt^X7^-y7's 2 0 1. 
S 2 0 2 tmm(D^mx$)^. X7^-y:/S 3 0 2^. 

[0 10 0] t/^t:Mfcjc^Elfl^jfiM-r^S!lll-r(J. Wx. 



(11) 



2 0 0 1-1 1 1 9 9 6 
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[0 10 1] f^i^. ^i^(Dmm^^'ib^ii>^nrzmmifZ 
Mmmwa\z^(Dmi^(Dm'i}imz}$:.ci:mm(Dmm 

^ g iiW JcStR-r ^ J; ^ LT ck 

[0 10 2] ^rc. mi^mm^TSiUr^mwrnm^Mib 
^mmift. yu-A^^tizn-oXhs.i^^L. h\y<itM 

fesv^o 'i^^(Dm^iz{t. jSi9^mm(D:k^:^^imu^ 
(Dmit^^yi^-Ao^mx^mitr^ctiz^D. &m 
mm<Dm^^^m^u^^Mziyrco . !^i^m^<Dmai 

[0 10 3] ^wmmoiSii&imm'^^^^^nrzfji^^t. 

mm^m^^^fi^iz^Dmu^o mz.\i. Mumm^mm 

(Dm^^lzJtt 4 b < 3 cx^TI.S^f^^.^^r ^ zi t 

mmm^mo^m-^izit^'L^t^mn^o-.^.t 
Lrzrimu(Dmi^}^.tLrzDr^cL^i'r:^^o ^rz. 
mncDm-^iz^mFio^i^mmmcDm.^.tLrzD 2'o<Dm 

tfjcv^o iiM<Dm^m^^iB:ummtr^m^\z\t. § 30 

[0104] fi^.^<7)fflmt^ . 1 y u-Ms^<DjS:mmm 

f)m^n^rzzs\z. yu-Amitx^noo ^rz. ^ixm 

[0 10 5] czir\ 01 o{c. t^i^<Dmm^^nmm 

"To ^1 OtC^fett^.-SA, B, c, D-fimi^oymi^T^ 

^wnmrn^cD^m.^.-rr^^o z.(Dm^. mAB 

ib^o mi oomcDm-^iit.^A. b' , c, d' ^4ii 
m\z}^m't^mv\tmux\ t^-D. .^A, B' , c, 

m}^.:}3^ifi'D(Dm\H±(Dj^tLrzm'^. mF]<om}^M 
. 2 ^(Dm±(Dj^.^mFi(Dmmm^^6mm{zj^ii^^ zl t 
t^x^^o zL:ix\t. -mt^Lx. mi i\z^\if^mti 
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[0 10 7] ^-r, m^tm.m(Dn'y^-^x$>^SL, 

E (PO, PI) =2Xa. 
C= (P 0 +P 1) /2. 
E (C, H) =b, 

e= (1/a) xy (axa-bxb) 

tCJ;05R«)^c ^ZLX. E (P, Q) \t.^'P t^QCDn. 

[0 10 8] ZLQ:>^o\z\^Xi^^fznv:^-^ti^^. m 

F = C + e X (P 0 -C) . 
G=C- e X (P 0 -C) 

\z^^7i^isb^z:tf)^x^^o 

[0 10 9] C(7)ct3fCbT, ffiRcDfm-^F, G43ct 

zSH\t^^-^n^f)i. z.n^(D}^.^m(Dyu-A\z^\,^ 
xmo ti^^nrzmn(Dix^}^.t^^zS'D^f^miz\t^ 
^^-^-fy^^c^o 'rut>'^. m&^nrz2^<Dm.^.^i^ 

m(Dyu-A\z^{^^2^(Dm}^.t^f(^^ZS-D{'f^m.^^ 

^i>^tz^. i^m(Dyu-h.\z^^^xmm^rirziMv\ 

^cT. ^zn^^^^^^-j^mz-D^^^xmrn-t^o 
[0 110] iy\y-J^m\zm\h'^ntz2^(r)m^.^F 

p, Gp^T^o ¥ vy\Ztm'r^<Dti^¥X$>^(Df)^GX 

^^(Df^^nm-r^fz^\Z. E ( (Gp-Fp) /2, 
(G-F) /2) chE ( (Gp-Fp) /2, (F- 

G) /2) t^Vcmrr^o m^<D-j^f)^fh^\^^m'^\z\lL. 

F ^\t¥\Ztm^^. Gp^iGtC^^fS^-tt^o -'Jj. m 

m^-M^^^i^^i^^m-^izit. ^<Dm\z. ¥p\tG\ztm'^ 

Gpt^FtC^iiS^it^o 

[0 111] ^tz. i^mcoyu-Aiz^i^^^mmtm 
H^H' (D^^^^m^'r^Mt2'D(Dmm. e (Hp 

- (Gp-fFp) /2, H- (F + G) /2) tE (H 
p- (Gp + Fp) /2. H' - (F + G) /2) 
Wmr^ZLtlzJ;:OSi^^^. ft9#;?5MN^V^^'&tctlH 

^a#^b. ^3-efcj:v^:^^{ctiH' ^m-r^o t^^. 
\t\:.^(Dyu-2^\z^n^mmtm\^t(D^j^M\t2-:) 

[0 112] 'A\z. jS:mmmti.xi^Fi&.9v<Dmm^m 

i^rz^ftiz^^^^xmm^^o 

[0 1 1 3] gii 2^i, j&Mmw^hLx^nmmw^^m 
^^tzm'^(DR^.^.^mm^^rz}i>(Dmx$>^o j^a. 
B, c, D^iWifmmm(Dm.^.x$>^o ^n^cDo-^s 
j^.^^ik^nimv (D 1 .^h-Miz^^^Tz^. ixm.^.t 
Lx\t4mj^.<Do^(D3m}^.tm^i+^x&^o z.(d 
mxn.. A. B, c<r>2 ^^.^wm.M.^x^x^^^. 

[0 114] ^tz. 01 3ti. jEummtvx^nm^ 



(12) 



2 0 0 1 - 1 1 1 9 9 6 
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i~Ni o^T(O^TCD]M^*fm^<i:-r ^. fi^. 
S £ b T . Ifl * ic <^ BU « f ^ cfc 5 ( c b T fc ck t ^ o 

[0 115] ST. ±iecDi3tc. mmmiii, mm^ 

(a) ~ (d) (c. m':>A'(^mm<Dmmmo:>ixmi}^a) 
m^^tibx^-t. SI 4© (a) amm, mi 40 10 

(b) 014® (c) itw-n\mmm. mi4<D 

[0 116] ccx\ miMmm^i'tmmt., &mmm^ 
01 4« (a) ~ (d) ro^j(-*3iiTH. iii;t:*#^-e 
ro5*.»3]l,^ (P#ftlHiDtc)ilj^^-:?it?,ti^) tbTVi 

[0 117] i*3a5{C7^:«^Ui/::M*£*^^-rSvi 

tfenmr-^-So 01 SIC. ^(DmM-mih(D—m^^ 
[0 118] t£id. n-m^^Amo^mA^Kmrnmo. 

[0 1 19] m^^X. ^(DXy^y-^S 3 0 2 #Rg 
!|^<*:MfcJct#Hg7 1/-A^IS^-r«.<. *^SSJg^(Ci3li 

-A (mmyu-A) izinf^mt^mi^j&mmBx^ 

TfBtibT4o<o 
[0 12 0] ifctc. XT^^y^S 3 0 3 T«, j!!ia^*^<i: 
bTl/iS7l/-A®!|^#:Mitj£M0J^«{-^«^i. #B9 

[0 12 1] 01 6 1. Rm}^-.mim'::^i'rji-m<D-m^ 

0 1 6 fCtJliT, 1 0 0 0 HifiiHfiaJ^ (ISIS) K) 

m't-x$>^. 01 6-e(s. #Bs#)#:M«3a<W0fl^ 1 o o 

1 tM^!^p^m^Zi5immm 1 o o 2y)m^nxf.^i>o 
[0122] ST. j&i&imm 1001 tiEi&tmm i o o 

2 0(.i-mA^$¥ffi^ft$ii-. tt'iL^ffiS*-ifcSia--S 50 
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^n^*n«tt!fl?CDlM*jBj±roSg@Sd 1 ~d 4 SrItiEb. 
^T©II,'S®*lii!f^t?1i-t?Sl2«tcD?P ^-bT. 

;^i:*3. C(75:^-te-ei4?tJt:#tt*5Mbi.i«-&75^'abSo 

(Hite^ttbT^i-5)«^(c«, nmi'ti'^ijmL^^ (2jio 

[0 12 3] -e^T. ■€-G3j;5/j::^^tCtt. je<H0JgF*3 
«#I^*:M«|S|±<©tl^lt!lW3iJlfP«rflX 0 . ^OSiffi*««/jN 

[0 12 4] Xx-j/T'S 3 0 4T«. i^#:«9i®ifilK0J^ 
^. 

[0 12 5] CCDffifflTtJ. f^^,'±i;CD»;#*:t:/7"^* 

)lyn-<Di^t)iOizmi^X. 0 2CC>X7^-y7'S 1 0 2i: 

0i7tc. mmizm^^?>mm(omm^, ^mny^ 

[0 12 6] Xy'^yZfS 3 0 5(i. X7^>y^S 3 0 4T 

Mit>rc^m/'^y ^-^=&mmmmz,i:.o&m-r^mmx 

0 2roX7^-;/7'S 1 0 3 <h|BJb^!La-eS)'5)o 
[0 12 7] T.^'y-fS 3 0 6«. #flS!fe«:MJ^*M»f 

b. ^mmoyi^mmzj^iQii^^-sn^mm^mmi^xh 
mcj'mmi^mm.Amihx^^. -Aiz. ^r-mmi^mmt. 

L^f^^mmmiz^omwMw^m^^m^ntt^m^^m 

[0 12 8] X'ryZfS 3 0 7 «, 7.fy:fS 3 0 6 fC 

Bg7U-A<hb. ^l^7W-AWtl<^SSfeJtjaM0?^^fT 
<!: b TIEIS b . #!!6tl«:SSJI^®f^«^ 
(7)^^fifefJfti-T{55j#bTi5< . 
[0 12 9] y.f-y^S 3 0 8«. 0 2cr>X7^-y7'S 1 

0 6 twmizakm'i'CDi^i^mmo^timAmTii^Eof}^^ 



(13) 



2 0 0 1 - 1 1 1 9 9 6 
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[0 1 3 0] T.T^^yT'S 3 0 9ti. El 2 C0X5=' ^y/S 1 

CO 1 3 1] 01 8tc, ^i^mmy'-^m^my^-'^ 

iio9ji^i^ti, m6{zm^iyrcmmy:t-'^y htm 

ff^ I D 1 1 0 9ti, mm(DmM^^^'t^ i DcL. 
^mmi^5.<Dmmm<Dix^}S.(Dmmt^^^u^o mis lo 

[0 13 2] };i±<Dmm^^iimwm^X(Dmmm 

:^mz-:)\,^xmm-t^o 

[0 13 3] t?tjx.«. Ell 9COj^o{zyU-A2 8 0 0 

<^#i^*Mfei2 8 0 1 \zi^m^^mm2 s o 2 ^i, ^t^m 
i^mmp^-v&^t^iz. xmrntYmmcD^ti^^niz-D 20 

(DmmiZ'D\,^Xm^MV^:cy^-r^ZLt\Zj:-:>X. x 
Hc7)S/WI^cfct;g;^ffl^^i6n«. «5?1^2 8 0 20^)4 

[0 13 4] c(D^yu-jjm{tmm'^m^U}^.xmnx 
m^\im2 o(D^o\zmm^^W3 0 0 it^^^is 

S3 0 0 0 lzMLXm^(D'SmX^fELri^^ t^i^Z 30 

^t. jstmrn^s 0 0 2[Hizmmi^mm^miz^<^^ 
oo2cD^^$. mm^mt-r^o ctubit. 

[0 13 5] ^CT\ *g?^OD>^^$^^^T#^fc^t/h$< 

[0136] 0210 (a) tCiSl^T, 3 10 0 J^^Ha 
[0 13 7] 3 10 l^iffltti^^^(h7a:oT^/^^tl#^(7)^ 
[0 13 8] 3 102\t!^i^<Dmi$.'S:mmXiB:i&il.rzh 

(Dx$>^. z.(D75immmmi 9(DmM2 s 0 2 t\t^ 

<. im^m^vxh^<Dmmt-^x$>^o 

[0 13 9] 02 2 [c. z<Dm^<DmmmMo:>-'m^^ 

cti\z&'^\^^XiS:Umw^^^ib^J:o\zLrzho:>X 

$>^o 50 
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[0140]ia21(D(b) (C43liT, 3 1 0 3^1, 

m^i^Mm(Dm^b^^l.xi^^o 

[0141] 3 1 0 4ti, ^>t^if^#:M«c^tItt^$(i^^ 
LTi/^^o 3 105(1. 3 1 0 4{cSlE/j:it^T*^o 
[0 1 4 2] VXi;7B^:& f (x, y)(hT^i, f 

(x, y)(iM^^^i^TmT, mm9vx\tox$>^o Mm 

mij=2 E xi yj f (x, y) 

[0143] ^ %mmp^mi^(Dm^.'^-^ > h 

m20. mo2, mw^^i^^ (X-r^^y ^ S 7 0 ~ S 7 
2) o 

[0 14 4] 0.^. (^.iT^ia^w ^m^mm 

y = x tan6> fCOl^Tc^ f (x, y) cDtltt^:— ;<> h 
m6?==5nx sin0— y cos0)2 f (x, y)dxdy 

X tan0o ^tSttiffichlif^^o tan^otS. 2:k-Jjm 

t a n2 0 + { (m20— niG2) /^mn} t a n 0 — 1 = 
0 

coMtLXi^^^o Z.n\z^r)M^L-3 1 0 3(DmOXU 
T^^yT'S 7 3) o 

[0 14 5] :kiz. m».^mizw-nxmi^mm\z^mr 
^mmt. m^.^mizmmx^i^mmizm^'t^mm^ 

{Ts'ryy^Sl A) o 1112 10 (b) \Z:^\^^X. 

urn 3106, 3107 -^tt^ffl 3 10 4 \zmnf^ 
a^T^D. tmmw-mmz^i^^^. it^s i o s, 
3 1 0 9J1. it^3 1 0 s\z^ntmmx^K^. %mm 

#:M«5{c:^^^-r^o ^J^3 1 0 2(1, m^3 1 0 6, 3 
1 0 7, 3 1 0 8. 3 1 0 9(CctoTfl^^$n^ 

y^S 7 5) o 

[0 14 6] tmmmm(oM^\zmn^±m^ 
^s^;^i/^75i^\ z.(D^^f^m'^\z\^mpL\mm\.fzm¥f 

[0 14 7] t:z^x. m^^v^mnxm^u^^^mM 
-t^-jj-hm^^um-^h^^o gi2 3fc, mw<Dmmm 

[0 14 8] m2 3tC4Bt.iT, tmmWU^X3 3Q0t 

9Vimm3 3 0 \m%^nx\^^^%(Dh^^o 
[0 14 9] mAm^(D\^mn¥i^^n^mi^v\ 

^i^^^ {TsT-yy^S 8 0) o 
[0150] 023 tC43liT, tiR 3 3 0 2 tljgf^ 3 3 

0 KD^mnnx&y). tSHs 3 o 3\t^w^3 3010 



(14) 



2 0 0 1 -1 1 1 9 9 6 
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[0151] 'A\Z. rt^tSRS 3 0 2<D:A:#$?&'>Lt' 
omiEltRS 3 0 3 (CjficfltTVi^ (Xx'yT'S 8 
1) . «^t:M*J4^^Ta^-r-2)*gFJ 3 3 0 4 Sr^to (X 

(Cfet^T. -|Hl(CI*)t«ffiR3 3 0 2©±^$?rffi:*C-r-5> 

[0 15 2] Sfc, ±f3i:ttiii5tc, m^<tH 3 3 0 3cD 10 
::^:^^^l*li«ffiH 3 3 0 2 (Cfi-i^'ttTli-pTfccfcli. d 

m«t«R 3 3 0 3 um.m^^mv^m.m^± 

[0 15 3] ±faT-tt. tl#:M^«r±Ta^-r^ 

[0 15 4] :k\z. mm^'Pia.'&.mv^nix^M.^^^ 

■5. *gJgcDf^^,^«4-:3feb<«3oroM-a*<m'^t 

-r^CtTi^T^. +gR»«^fH^Rrom^*gfl?roTS*<h 
LfcO. 2-r)<D^.iS;i:*gR±W-^t LfcO-r-5Ca:7jt 

[0 15 5] m4nmmm 

e> <©^g|/'^ 5 ;^ - ^ i:: .i; 0 fSMi-r -5 d .t fc J; 

<£:iaH^bfc;0^% :;^tc||i~||3«^jgJg^ix:tett^/-?7 
P^— rJ'Iffffi O6CD510, miSWlllO) ©:Hr^!^ 

[0 15 6] CCD/15;^-;5'tifStC«. #H8<^#:MJI^«C 

[0 15 7] S-r. 1212 5 (C. ^^A^^^-i^lf^OT' 
[0 15 8] yU—A^l 2 0 0«. ;iCD/15;)C-^'« 
[0 15 9] »m^P^miiX7!)^—^(D&m<D^y U-A<D 

eiiHtc^^sn-a (1 2 0 1) „ 
[0 16 0] z.oi^oti.^m/^y^-i'mmit. lyv 
-A(CC#a3l!cMfclt??ffi-r^. a f f i ne 

M=6i:;^iS, 50 
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[0161] i>:tc. 02 eld. ^Bi/i7>^-^SrM®:Sr 

CD— WSr^-To 

[0 16 2] ^W^y:^-9o:>]5imz\1i7.-fy^ymWL 
[0 16 3] ii*7^-A#^l 3 0 Oti, -Xzfy^y 
t"— ^ 1 3 0 275t5ft-^-r*-5;itSrS^bTl'i^. ^^iC 

+ 1 tti.^) , -^-WAc*, 13 0 1 ^#S8-r 

^. ^^iC:;*:ISi 3 o i ©^fctt. ^^3^iCJ*:Sc+ ifstc 

mm-r^^oi^m^wM'f-^ 1 3 0 2;^^-/gg<. 
[0 16 4] x-:fy-(ymmtwiAm-c:m<r>^m 

jCT^:^^n^fca6. ai,'±(cr)fc{c*#j^:b;fc»c<D#^iC:75^ 

1 3 0 3tt. itfei^OaMbffiKESn 

U'-Ai:#b<fj:ofc«^(c«. ^mimm<D^m^^ 

fC5=-'-^'T*^;i<hSlci*bTI.^^»T, 

[0 16 5] :;^('. BI2 7{C, ^g|/1^;^-^S-Mia5 

ffl V^TjfiM bfc«^©!tl#:M*^a2K!!1f ?6rc>5=-'-:5'«ja« 
ffiro«€:S^-r. #JS5C®MiS^»«r2:;*:i:b 

[0 16 6] WiZlibfc^y (0 6, 0 2 6) 

xy^OMfcCD^Tro^^^lBKEbTl/^feWlcMb 

[0 16 7] £tT, ciOTtaai^ajtroiiT^iaBtciJi?^^- 

•5., 

[0168] 027 4", I D 1 4 0 0 (i. #3 

a f f i n e'^^^W^Si^Sit^T^^o S 
fc. SjS^^I 4 1 2tt, 

-So 

[0169] #fi8!t^#:Mif6jc1t^ 1 4 0 1 H, m'^<Dm 

(06OD5O5) tmmtzmmMt^mmo:>^in^$i)i^-r 

[0 17 0] m.-^^ 1 4 0 2 7.-fy^ >Kifc®Mj,i^ 

Sn. i5,^^^Jl 4 0 3lC*&iW3n-i>. gi5.«B#^J«, S5 
^l^fcttab^fci*. gea^U 1 4 0 4 <i: bXieai bTJs < o 
[0171] S-gi5.'S;»^mA°^^-5' 1405 

fe^tl-6n/15'^-5'A^*6e?^J 1 4 0 6 ibTIBJili^tl 
-S. c:«E^J«/1^^-^'C0ffia^M (a f f i ne^«i 
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[0 17 2] -i^m^y^^'i 4 0 7ti. mj^m(D7s^ 

^tcJ&(.TTiaH>^r^lliC#S1f« 1 4 0 8 ^-"Dh$m 
[0 1 7 3] P^i5C^S1f$g(C^^n^MSl D 1 4 0 9 10 

mw^'y:^-^ 1 4 1 oti^n^^n^^scx'/^-r 

To 02 St::, ^n^^co— M^^To ceiT. t a, t 

humm^^m.^.cDmm. f (t) [t a, t b] <o 

IKra(^X7'^^>M3S. fa, fbtiPf^Jta, tbtl 

^m^^^t^\tmA(D^(Dmnx+^U(Dx\ 

i^p^-r ^ C0lt?B <h b T-"^ CO a a 7&^*MigC A ^ ^ - ^ 
(/^6nT(/^'5/0^\ ^JA^i, -'A}&m±<D fa, f bR51^ 

[0 17 4] ^mmmmmm-j^mxiit. mi^o^mmt 
x^x(D^miz^\^f^x':f^-( ymmmmx^^o 

[0 17 5] M^i|#^1»$Kt^, m}SM- 1) m^fE 

ztiibitm^^ii 4 1 1 tu^xn^m^n^o 
[0 17 6] u:^. ±mxiit. ^m^omm'Am^2:k 
tLxmrnLtc-^^. ^m^omm'AWc^s'jK 
Kx±t-r^ c th'nmx^^o 30 
[0 17 7] cz.x\ y^-i^mm(Dmi^m^m^^xm2 
7(Dy'-^mm^m\^^rz:mm(D9J}^^mm-t^o 029 
itm2 5 xwtm ^ nr I ^ ^ 5^ m^xixm^rn'r- 
^^mmvrcm (oooo) t. m2 7 (D^r-^m^^^ 
m^^xixmi^MBy'-^^t^^Lrcm (00 03) 
tt^iLrch(Dx$>^o TzfcL. m (0 0 0 0) t^^a^ 

1 2 0 1 tCjUX.. t)'f)^D^'r^^<^o\Z^-^ A7.1^ 

y^hm^i^x^^^o wmth. wci^ (7) {z^^my 
^m'e5^ji^m\^^rzm^<Dmx$>K^ . n'DO)^m/^y^ 

-^ao, a i(7)flS*(7DfBj7!?^^^LT(/^^o (0 0 40 
0 0) X\t. mmo, 0 (#) ^bP#^Jl 5. 0 (#) 

nx^^^o z.n^<Dmn. mizmmLtzmw^y 

®ISgK6. ^fcUT^^y^S 1 0 2. ^Tz^tS 2 0 3 . 

^rzi(ts 3 0 4itz^^mmxnth-^tirzh<Dx$>^o /i 

^/-d^ffifCtS ao, a it<D2'Df)^$>^rz^. /^yy^ 
~^{iT'-37|B^iJ 0 0 0 0 2X151 = 302 (DIM 

mi/O^^^^u tci#*rt$nTVi^o ^n'^^n<Dtt^4A^-r 

mo 0 0 0(D*&S^tC«l 2 0 8AW h(0^^'J§ffi^i£^ 50 
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[0 17 8] m2 7 (D'f-^mmiz^Df^i^mm^im 

mW^S. 1 0 3. S 2 0 4. ^fziitS 

3 0 sizjzDmikjjtM'r^o z,z.x. z.n^<Dmm(D^ 
rim^t^mm^m3 oo:>mnm^m\^^xwim'r^o 
[0 17 9] Tsy^yy's 0 0 0 0 {tWMitmmx $> 0 . 
mm^iz&s^^BmcDmmyu-AiD^^ATsi^y'y 

t s:^xzsmii^yU'-A(D^^L.x^>y^t elzwmm 

mmx$>D. t s t e ^XO^/^'y^^—^ma \ 

"y^-^^mf-^mm m2 9coo o o o) T&^^^jDffi 

m.f\-^-mm\z^y)^^f)^\:^^^^^nrzmm(Dm 
»fi (t) (:i<Df!l-tfH2:;i>:^;^ctii^*:co^^5S:) ^ 
i*^-r^o z.(Dmx\^ I 0 . lX$>^o :^^y^so 

0 0 2Tti. t s t e cD|SPB^{C:fet/iT. X^^y^S 

0 0 0 iT#m$n;^crJfctcj;D^m$n^/t^;><-^ 

m.m,^. f i .(t) Tii^^stB^n^/i^T^-^fitCctD 
\z^\'y^m^tiy. t sin^^t e^x(Dm±mm\ze^ 
wmx\zti^^^-mm,m.(D\^m(Dit^m^ti.xm\^^ 

Tfectl^o Ts'ry^S 0 0 0 3 CDjltR^EaaTil. eCDfB 

tt-5 7;)^^;^^^tn«x^^y:7*'s o o o 4S:, t^xf^nn 
\t7.'Ty':fs 0 0 0 5 ^;*:tcfT3o 

[0 18 0] 7.^y^S 0 0 0 4Tti. BtSiJ t s<D:7U 

t s \zmM t eco:?!/— AcOitSff<?)>'l/— AtC-::>tt^n 

0 . ^iJAtJEI 2 9 \Z^n^ 0 0 0 1 CDM^ a 0 = 2 . 1 
t2-i2. 6t (0^t^2) ;J?^mS$n^p 0^ t 

^2\t.mm.(Dmm^^^mx^r^. mmmm^^n 
tzncDt st^^t e(D%mi)^z.n\zw^'r^o ^(Dnm 
^m^mWit.m^±xm:m^n^o 

[0181] Ts'rv'fS 0 0 0 5J^ t e(DWS\9BMX^ 

e(Dyu-L.(D:^yV-l:^\z{^\^-'^nrz^'^ 
AX37>ytC t e(7)fg^MffT-5o X-r-^y-ZS 0 0 0 5 

ti^TWssaiiT^o, i ef^mm-^^mm^m^x 

m?LX\^^Unn\t7.'ry':fS O 

0 0 0 7(7)S*ljaiit-iit^o x^^y:7''s 0 0 0 7 tig^ 

<Dis.mmwL^^mt^95^mx^^. mx\t. m22\zi^ 

\-f^Q0 0 1(Dm^(DmW:ao=-0. 2t2-4. 4t 
-12. 4 (10, 5^t^l5) \tZL(07.^y':fxmi 

m^ntzmwix^^o 

[0 18 2] &.AL<D^m\z^K^i5.^AmWi<Dmmmfo^ 
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mMMmmm 1 4 o 4 . m,^/-^y;^-:S' i ©sb^j 1 4 o 
6. M!.'S/i^>c-^2wg2^j. -'AmWcyyifi 
(1 4 0 7) , M^it^ffiffi 1 onm 1411, -'Am 
^yyi^2<n^n^n-wc&^) . m^it. oooi 

W*<5[iroM&ao=2. It2-i2. 6t (O^t^ 
2) Miffi©ffii^B#^Ji:L.TO. 0^2. OtJ^IB^^ 

^JBiCT-*-5rt?&«f I DtUT2 7j^ Sfc, t 

4. 2AS-g-n-t'ntB®$n^. glilS/^7^-^i:t20^ 
il!ct©Bl^g«EI2 8©a*3T*-5. COf3^7;t--x'-;/ 

[0 18 3] OOOSTtS. g^fS{C4/Wh, -^*:MIS 

^^i^'tCl f-y h, RIS: I Dt::2 t*-y h*»^-r«^(C 20 

[0 18 4] :i(D^oti.=f--5'^m.<r>mm^"mx$)^ 
^m.n^:^-9<Dmt'hm<bi}^xib^t^^o^m^Mm 

[0 18 5] ;S:*5. (^{^mm±i^tl.xitm2 groo 0 

0 SlCtBjZti^nTI/i^ttniC. 0 2 7 

[0 18 6] S-r. £J1.±-C«. ib^ 1 ■:5©t)^*:Ml^(C§€ 
•rsj;3(::LTfcJ;i5. 3 -7 l^-Atc 1 >'^- 

[0 18 7] ^w^y^t'-'S'^nfSimm.xum 

50 
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[0 18 8] --Jj. ^i^/-^y (^m^^i^MW.y'— 
-^«lll5i|sJ^ti:-r-5/0\ fe-St^H. (2) 113 1© 

jzviz. i^i^mm^-^iz^yyv >^mm5 2 o^m 

7U'-Aro/i^^-:$'iaw^5»-*iEaii^, •y->7''j>yit 
?g5 2 o{c-y->7'u y^-jj-m^'^^'^mfimm mK. 
«. n7U'-A(ciiHi+»->^'J>i7'L;t;i<t^S-rmffi 

7^-A*^e>-y->7'u >i/$nfcr t$:5^•rfe^o^:-r 
'&) ) S:fBai-rn«cfcu. Uis, (2) ©:&ffiic:*3tiT 

nr£-f)^-:>rzy u-A(D/iy ^^-^m^'Bmizft^U'Xmm 

[0 18 9] 'A\Z. UA±WticKiC*5l/^T, m^Mi^mi^ 

WBizeif ^« 7 ^' K «r 1 fi iT^ cfc 5 bT cfc 
[0190] m 5 ^|)SffiJ^§8 

[0 19 1] 0 3 2«. ^r-mmp^mmtmo^mi^mmt 
^i^mm^min-r^^m<D-m^^\^rzyci-^^-h 

[0 19 2] Xx-yT'S 4 0 OTH, ^Wmm^fFMm 

[0 19 3] Xx>y7'S 4 0 1 T«, XxyT'S 4 0 0 

^tcMtt'vCO^^A 7 P< - :5' ^*J6 ^, 

[0 19 4] X7^>y:/S 4 0 2Ttt, X7=--y7'S 4 0 0 
®#BStl#:Ml^i:7>7^-y7'S 4 0 3 T3Kii6Ac'^^A-5^ 
-ii'^ffll^^T. t)#:^SfeJci??!EI2:RflOD#Bi-7U-A4^< 
^-A(DT'fflyt/<*M*JcSr*i?)-5.. 

[0 19 5] Xx-yT'S 4 0 3T'«. #)^*:M*l!c#ffiEffl 
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[0 19 6] T.'ryy^SAO 4Tti. 7.v^y^S 4 0 3 

[0 19 7] Tsj^^-fs 4 0 m^%tm^9>^. m 

^.(D^my u-A-f)mi^mmi¥&K?^<Dm^y i^-at 

iKL.fc«^jc«, mtzuyu-A^mmyu-AtL 

[0 19 8] XT^^y ys 4 0 6Tii. Xx^^/T'S 4 0 4 

m(Dm[imm^\^tr^^mmyu-A(Dm^^mDmL 
T. ^zcDyu-AcD^i^mm^mmAmmi^t-r^o 
[0 19 9] ms 2^m^^rcmmmmMnmm^^i^^\^^ 
Tzisb. ^r)Mmrmm:^misb^n^m^iz\:^. mm^m 
mzLx. w^y u-i^^^my u-AtLrm9i'tti 20 

(Dyu—AT$>'DXh<k\^^^^. ^^<Dyu—A^mmy 

u-AtLTm^^nit. mmyu-2^tMMyu-A(D 

m^\zu^Dmm(D^\^^7B:m'^mwx^^o 
[0 2 0 0] ms 3ti. !^^mmw^Mm(D^tk(Dy u 

[0 2 0 1] i^i^m^w^Mm 1 7 0 0 (D9cmy u-a 
17 0 1 tm^y u-A 1 7 0 2 (D^mo^^y u-a 30 
1 7 0 s^mmyu-A^Lxm^iLT. ^(dw—k 

<om^W$.<D^W^'yi^—^^i^^^X\t^^. 
[0 2 0 2] EI3 4ti, m^mMM^&Wit^^. W^(D 

mmyiy-A^v Tjv^-i A\zm^'t^^m(D—m'^^ 
LTcyu-^^-hx^^o ^fc> gi3 5ti, m^m^ 

^i^mm.^^^m'fjm^Lxi^^uKxh. ^myv—K 

[0 2 0 3] xr-'y^s 5 0 ^x\x. mv^nm.'^'^m^ 

I y u-A^(D(^i^m^x^-^ ^mm^i^mi^tL 40 
TBxomTo ms s^x{t^myu-Ai 9 0 o<D^i^, 

[0 2 0 4] T.'rv^^ 5 0 1 ^a^lKjaffiT* 0 > J@ 

0 2^(t5j^K-r^o 

[0 2 0 5] X7"^>:/S 5 0 2Tii. ^#:^a«#ffilSr0T 

t^^T.'rv'fs 5 0 0T^«:)a:lL/t:7U— A(7):;^;:<D7l/ 

XT^^yT'S 5 0 lc7)#fig#||*:^SttC**-r^^m/^^;><- 50 



32 

[0 2 0 6] Xt-^^'^^S 5 0 3Tti, X^^^y^S 5 0 1 
(Dmmm¥fm.WLt7.'ry':fS 5 0 2T*i6;^c:^iaA"^^ 

^^x^wmvfmx^i^^^o 

[0 2 0 7] T.'rv^fS 5 0 4 ^J^KMfflT* 0 , X 

x^y:7''S 5 0 3X^mz''rmm^mX^7s'r-j':fS 5 0 

2 (Dmm.mmmwm.^xt<r>Wk^t^mm^M.7LX\^^^t^ 

*#iJ^-r^o i.lM7J/Wfi*S;^Tl.^^«^fiX5=-^y7^S 
5 0 5^. SATl^TSl^^'&tiXT'^yT'S.S 0 l^mi, 

[0 2 0 8] X7"^;/yS 5 0 i^^^^\.tzm^. m,^(D 

y v-Aifim^mm'^eMm(ommy \^-Axt^nn\^ 
nmrnm^mK^^M-^. znib(Dn\:.^my\^-K\zti 
LT. mr>'M\.^m^n^yv-A(Dm^\t.m3^^x 
til 9 0 1 \zm^'t^o 

[0 2 0 9] X^^y^S 5 0 bX\t. m^.(DyU-A^ 

mrzf^mmyu-AtL. x^^^^ys 5 0 i^m/vx\ 
m^(o yv-K trnw-w^sM^. IK (D mm yv-Axu 

yV-K 1 9 0 2 \ZW^^^. 

[0 2 10] ^m.yv-AimM\'^t\^h. mmnw^m. 

[0 2 1 1] 1113 6 ti, mv^^wMW^fM-^^. m^co 
m^m.yv-i.^wsi't^3\<n>m^^^\^tzyu-^^- 

hTa&^c ^fz. 03 7(7) (a) , (b) n^^^ 
[0 2 1 2] X7"^7 y^S 6 0 0 Til, ^%Mo:^mWm^ 

n^m^i^^^^^(j>yv-K(r^m^m.w.'T-9^mm 

#:mfe^chLT^Of±lTo 03 7 CD (a) ^X\Xmi^W^ 

#ffiKrBi2 1 0 o(n^^yv—K2 1 0 \ t^^myv— 

[0 2 13] yy^y-fS 6 0 lit. m 

^MmLxi-^^yu-A^^-:^m^(D^i^m^xw&Mm<D 
9umyu-A^^^'^^^^m^'r^o mMyu-Axui^^ 
«'&tr«xx^y:/s 6 0 2^, 9cmyu-Ax$>^m'^ 

IzltX^y-fS 6 0 6^i5i^KT^o 

[0 2 14] x^^^yy^s 6 0 2x\t. m&(Dmmy u- 
S 6 0 O<7)#0ai^i*:^fe3c{C**-r^^SlA'^^-^S:*d^ 

[0 2 15] XT'^yT'S 6 0 3 Ttl, 7s'rv':fS 6 0 0 
0#Rgi^^1s:MiSi:Xx^;/ys 6 0 2 T5}$J?);^c^^A^^ 

[0 2 16] T.'rv^^ 6 0 4^1. "j^^k^MX^^ . X 
"ry-fS 6 0 3T^di>;^cT'ayi|^^*:M*8^X7^>yys 6 0 
2 (7)^^0^>t^«f*«fe^ (7)f.^^;0^T«gfI ^S;^T (/^ ^ ^ 
¥iJSt-^o S?M7J?^Tsiifit^®ATl/^^^^tlX7"^y7''S 6 
0 5^, m7^X^^U^^^'^\Xy.'ry':f3 6 0 1 ^^RT 
XT-^y:?'S 6 0 I'Ni^fiib^^c^^, ^ffico>^U-A 
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[0217] Xx-yT'SeO 5 T «. 

iftmyu-At-r^. 037© (a) . (b) 

#fl87^-A2 1 0 I oomi^mm.^mm^i^mi^tLfz 

t^tC, 7^-A2 102 (^k^k-Atr^) ©tl 

[0 2 1 8] 7.7=- ■^T'S 6 0 6Tii, *MflCD#;#Mfei 10 

[0 2 19] Xx-yT'S 6 0 7~S 6 1 1 UmiaiODXT- 
•y^S 6 0 1~6 0 5 <i:|tj<^©5!lffi*. 
r&l*^oTfT-5. 03 7CD (a) . (b) <^X'. yV—K 

2 10 2,(j^mM(r>yv-Kt>^^mm'^w$.--^mm<ri^ 
myi^-Aizta-Dtztr^L, -:^mmo:>^t^mm.^tE^ 

ra2105t210 6-f]m?>. 
[0 2 2 0] X7=--y7'S 6 1 2 ^J-feffiJlT* 0 , * 

S 6 0 O'-v^J-KUit*^. 5»c5!lJl(D«^^t:m#ffiKra® 

^♦:«g*sg#ftlK^l75^Yd;<;icSST, jaS^^iiiOji-r. 1213 
7® (b) tf-Ctt. j^Ma«!»{*:SSJ^#l5EKrBT 2 1 0 5 
(D'¥ikiyU-A2 1 0 7 *|fffe/j:#B87lx-A<hbT5!l 

SL, ^fc7^j#Bsti^M«-^ErBT 2 1 0 8 i^saa® 

!^#:ffiJ4!c#?!EEFBl 2 1 0 9 ;5^^ CfcC^J?:^ UT^i-So 

[0 2 2 1] me mmmm 

[0 2 2 2] dtlS-rtt. 1 ^(73!^^*:{r>t-H^T 1 
f^t"^. A^^Srl-:3ro!^#:<i:bTSpJ;0fc, m/MW 

[0 2 2 3] 1 o®tifl!:^ais:©iaj^T'«*3-r«^ic 

ti}^X^^, Sit, A^T«^t< gaflTff 
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>F>^-yi', mi ms^. ^MA^ttilS^, 19 

9 1 -^^^jBSfcls (^J^tf, D e t e r m i n i n 

g optical f 1 ow. B. K. P. 
Horn and B. G. Schunck, A 
rtificial Intelligence, V 
ol. 17. pp. 185-203, 1 9 8 1 $:# 

[0 2 2 4] gl3 8tC. :f^y-^ :^)lya-(DUX^^^ 

h<o^mtef}xmm^m'S:ffom^^7f:r. 
[0 2 2 5] s/c. iii3 9(c. ^#^m^<Dmi^xtm 

(Dm^x'im-r^y'-^mm mis) <£i£3iufcfecD 

x$>D, 2 9 0 6&,To^-^itmi s t:^mx$>^. 

2 9 0 2(C^fiJb7tMl^ffli^S:iSJ^L. 2 9 0 5i^;Ptt 
^b. 0 3 9(Dx-:$'t^iST®^iC:<i:*^nI«gT**, 

[0 2 2 6] m 7 mmmm 

'Aiz, z:n^x(D^mm^miz^>:)n^n^'^i^mmy' 

(DmmMiz-Di,^xm.m-r^o 
[0 2 2 7] mwm^^-^izm^^pih (:tyv 

[0 2 2 8] ^a^m. '^m'p^m-iiicD^otsihcDx^) 
ii*ia*tiflibTi.>^tgK#«. mm(Dmmt,zm-r^^m 

[0 2 2 9] PiHf«(±. 3t^. Sl±iii. ffiiia. 

[0 2 3 0] «#:Mfei5=--i$'tC«. l|jHfffi^#JU-r^ 

[0 2 3 1] m^it.. mmmmiz^-u-i^^m 
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[0 2 3 2] sfc. w^tf, ^^mm.y'-^^mmr^ 

[0 2 3 3] mz. sfim^-^'pmi^mm'f-^(nmm 
[0 2 3 4] ^mmmm<Dmm\zj:i<oi'f!i^^nrzs^i^m 

3 ic a « © j^Mtj^^ ^ s n -5 , 

(1) tt«5"'-^i:^W«#:M«7--^i^»Hil1fffi 

(2) '^my'-^'t^(Dmi^mi^^-^t^i'D 

(3) fOim^-i'^mm-^mmL, wm. s^i^mmy"- 

[0 2 3 5] 'mammmm 30 

[0 2 3 6] (^:/vxi7 h) tcMiUflS^ISm^ 

Mm'^m^i^m^oif^mz * s ^ v^n^se t * ^ 

[0 2 3 7] UiS. 2|s:|ISSJg^Ttt, rt— (itCG 

uiH®±-c) m»^mm-r^ctiz^D, mmmm^ 
[0 2 3 8] ^4 0 ic. :^mmmmi,zm^mmmmi^m. 

ro^fS^^I^^To gl4 otc^^tiScfcofc, ^If^Ma 
^my'-^mm^S 0 1. f|iWg|5 3 0 2, Kii 
««MS^SI5 3 0 3. m7r:Xtl'^3 0 4*«ATti^c 
[0 2 3 9] m^y'-^m^^iS 0 1 «, El^U^j:lilB 

C R T ^ (C S^f -5 7t «6 (73 fe <7) T * -5 . 
[0 2 4 0] m^A:l]^3 0 4«, 3.— tf^t^rrjrx^® 50 
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T, mik^^mmhv<{^cRTm\zm^-srLk^m<p 
[0 2 4 1] mm^ 3 0 2 tt, i^L < «^^t- m 

[0 2 4 2] liaitlSM^SK 3 0 3 tt, 3 0 2 (C 

- ^ iC ^ jg Wlg:*M^ JU ^ tlT 1/ > ^ «^ (C «RI8ig«ffi ^ 

[0 2 4 3] fife, Mii1t$S;5^'yoi^7A-^tPm«©i!) 
[0 2 4 4] ^fc. «5<*:36^tg*$nfc«^{C, Biaifffi 

Hjiffi«M*si5 3 0 3 0i^t)<o{zmm-t^m 

[0 2 4 5] %)*,^A>, ^^JfiJ^JIfey^ h'i'xTtCj; 

[0 2 4 6] $T, JE^T, S4 1 ©«a|€:fflV^T, ^^iS 

[0 2 4 7] gI4 1 tCfel^T. W^mMf^m^^ 220 
1. A$r2 2 0 2 (hT-So ^— tf ICckoTfg 

fett^{iB75^2 2 0 4Tab^. 

[0 2 4 8] EI4 2 (C. *-^SSJgS8«)MJl#)li«-««J* 
S^-r, fcyt'L, 04 2cr):7D— hTtt, 

(cS?K$ nx l^i -5 S^ftf^Sr V 7, — y Jl/*?® Tt^-r 

>5^-< y^'y'/UTs^m^^rm^^ntzmizm^-^nrz 
!^.-f)m-^m<^wmi^(o ^Nmz$>^^^&^f,^{tfr\.mz$,^ 

mmu3 0 2co^ajitcffly^-r^fec7)T*^) „ 
[0 2 4 9] 7.7-y:fs 7 0 otvx. Mmyu-Am 
msj^nm^-^nrz^<Dmm^m%r^, -r^iot,. ^ 

-f >X'C yifj'/u xmiz^Di'im^nrzmm±<nmm 

[0 2 5 0] ccT, ^mi,znmLx^^^mm<^<Dmi^ 
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[0 2 5 1] mMyu-i^^z (ft^T#^) ^m^^^. 

[0 2 5 3] T.^y'/S 7 0 1 iiMmmz^Dl,^ 
[0 2 5 4] rzt^\t. m2 9C0«?iJTa-1t>*Hfit^^ 

V y ^ Lfcmmmy u-i.mmti ox^^-Drctr 

^-r AX^>7'fSl. 0 (#) Tfe^o 0 0 0 3(^ 
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